Direct activation of retinal ganglion cells with subretinal stimulation.
Recent advances in the design and implementation of vision prostheses have made these devices a promising therapeutic option for restoring sight to blind patients in the near future. The success of vision prostheses in providing clinically useful vision, however, depends critically on our understanding of the retinal neural mechanisms evoked during electrical stimulation, and how these mechanisms can be controlled precisely to elicit the desired visual percept. We demonstrate here that subretinal stimulation can reliably elicit stimulus- locked short latency (< or = 2 ms) responses. To our knowledge, this is the first report of such responses using the subretinal paradigm. These responses could be readily distinguished from within the stimulus artifacts using cell-attached extracellular recording or whole-cell patch clamp. The thresholds for these short latency responses were determined for ON, OFF and ON- OFF type retinal ganglion cell classes across cathodic biphasic pulses of 0.1-5.0ms. No significant difference was found for the mean latency and the threshold for the different cell types over the pulse range tested.